Clinicopathological Conference

Case Presentation History
A 17-year-old woman presented at the emergency room with a chief complaint of productive cough for 1 month, fever, and rigors. One month before admission, she had developed a productive cough with greenish sputum. Two weeks later she noticed some bloody streaks in the sputum and she subsequently developed fever and rigors. She was seen in a local clinic and started on cough syrup and phenergen, but she did not improve. The other associated symptoms were fatigue, subjective fever, anorexia, dyspnea, pleuritic chest pain, a 20-pound unintentional weight loss, nausea, and vomiting. She denied hematemesis, melena, or dysuria. She had no myalgias, arthralgias, headache, abdominal pain, palpations, or diarrhea. Her medications on admission included cough syrup and phenergen. She had no history of thyroid disease, cardiac murmur, anemia, heat intolerance, or palpitations. She was gravida 1, para 1. Her last menstrual period was 1 month before admission. There was no history of menstrual irregularities. Her family history was not contributory.
With regard to social history, she denied smoking or use of alcohol or intravenous drugs. She had a history of treatment for syphilis 3 years before admission. She had one sexual partner for the past 2 years. She had no history of tuberculosis. In 1990, a PPD test and an HIV test were reportedly negative. She had had no blood transfusions in the past.
Physical Examination
On physical exam at 1:45 PM, she appeared as a thin young woman in moderate respiratory distress. Her vital signs were temperature of 102.30, blood pressure of 99/54 with orthostatic lability; heart rate of 156 beats per minute, and respiratory rate of 24. Her extraocular movements were intact. Her pupils were equally round and reactive to light. She had no visual field defects. The eye grounds had sharp optic discs bilaterally, and there were no hemorrhages, Roth spots, exudates, or scleral icterus. Nares and tympanic membranes were clear. Her tonsils were mildly erythematous and large; there were no exudates. There was mild lymphadenopathy of the anterior cervical chain. The jugular veins were not distended. The carotid arteries had brisk upstrokes and no bruits. The thyroid gland was diffusely enlarged with no nodules, and there was a bruit noted on the left side. She appeared tachypneic with shallow breathing. She had egophony at the right lung base, but no costovertebral angle tenderness. Rales were not commented on. She had a hyperdynamic precordium with an apical impulse that was nondisplaced. She was tachycardiac with a regular rhythm, and a I-II/VI systolic murmur was noted at the left upper sternal border without radiation. S, and S2 were normal. She did not have a pericardial friction rub or gallops. Pulses were equal and symmetrical bilaterally. Her abdomen exam was soft and nontender. She had normoactive bowel sounds. She did not have hepatosplenomegaly or palpable abdominal masses. There was no rebound or guarding of the abdomen. Extremities were without cyanosis, clubbing or edema, and pretibial myxedema was not appreciated. She did have a resting tremor. She did not have Janeway lesions, Osler's nodes, splinter hemorrhages, or onycholysis. Her genitourinary exam revealed a small amount of malodorous yellow vaginal discharge; there were no masses or bleeding. The patient was alert and oriented. The cranial nerves were intact. The deep tendon reflexes were equal, brisk, and symmetrical throughout. Her motor and sensory exam was also intact.
Hospital Course
The patient was admitted to a medicine ward at 4 PM. Initial laboratory results are shown in Table 1 . Two hours later, she became severely short of breath and began to produce copious bloody sputum. Her physicians were summoned. At that time the respiratory rate was 40 to 50, and she had a pulse of 150 and blood pressure of 120/50. Her chest examination showed bilateral rales. Cardiovascular examination reviewed a hyperdynamic precordium with III/VI systolic murmur at the left sternal border that was nonradiating. She had a third heart sound. Repeat chest radiograph showed Differential on the white blood cell count was 89% neutrophils, 6% lymphocytes, 2% monocytes, 1% eosinophils, and 2% basophils. RPR was nonreactive. HIV was negative. Pregnancy test was negative. ANA was negative. Anti-ds DNA was negative. Thyroid function tests were given as pending.
The urine was clear yellow with SG 1.010, pH was 5.0, no ketones, no protein, and no glucose. There were 3-5 white cells a few squames and no red blood cells. Urine drug screen was presumptive for benzodiazepines.
ALT indicates alanine transaminase, aka SGPT; ASO, antistreptolysin 0; Alk phos, alkaline phosphatase; lactic dh, lactic dehydrogenase; WBC, white blood cell count; HGB, hemoglobin; MCV, mean corpuscular volume; MCHC, mean corpuscular hemoglobin concentrations; PLT, platelets; PT, prothrombin time; and PTT, partial thromboplastin time.
increased pulmonary infiltrates with a perihilar, "butterfly" pattern that obscured the cardiac silhouette.
She also had elevated jugular venous pressure. Shortly thereafter, her pulse rose to 170 beats per minute and her systolic blood pressure dropped to 70. She was emergently intubated, and intravenous fluids were administered. She responded and was transferred to the Medical Intensive Care Unit (MICU). On arrival Other Sputum Gram Stain showed moderate white cells with rare squamous cells and no organisms. Cervical culture was negative. EKG showed a sinus tachycardia (183 bpm); non-specific intraventricular conduction delay (QRS=0.160); ST depression 11, III, AVF and T wave inversions in 1, AVL and V4-6 with non-specific ST changes.
Initial chest x-ray showed bibasilar interstitial and alveolar infiltrates (right greater than left) and right pleural effusion; heart size was normal.
there, her pulse was 160, her temperature was 1020, and her blood pressure was 160/60. On 100% 02 delivered by endotracheal tube, the arterial oxygen saturation was 78%. Infectious Disease, Cardiology, and Endocrinology were consulted. Maximal supportive measures were instituted. Over the next 24 hours, other laboratory results were obtained and a diagnostic procedure was performed.
Case Discussion (James T. Willerson, MD, Professor and Chairman, Department of Internal Medicine, UT Medical School at Houston and Medical Director of the Texas Heart Institute, Houston) In summary, this 17-year-old woman presented to the hospital with a productive cough, fever, and shaking chills of approximately 1-month duration. On physical examination, she was in respiratory distress and was febrile; she had evidence of pulmonary consolidation at her right lung base and a tachycardia and a systolic ejection murmur. Soon after her admission to the hospital, she became worse with increasing shortness of breath, copious bloody sputum, a widening pulse pressure, a louder systolic murmur, a third heart sound, and chest radiograph evidence of pulmonary edema.
The clinical findings were indicative of rapid progression to heart failure, most likely with an infectious process and acute aortic regurgitation. Her wide pulse pressure and sudden hemodynamic decompensation suggested the presence of acute aortic insufficiency. In a young, sexually active female with a past history of syphilis, one would be particularly concerned about acute aortic insufficiency resulting from acute/subacute gonococcal endocarditis and the abrupt development of left ventricular failure and pulmonary edema. If that were the correct diagnosis, there was great urgency to replace the aortic valve surgically. The absence of an audible diastolic murmur and of peripheral manifestations of aortic insufficiency are not uncommon in the patient with acute severe aortic regurgitation. Rapid heart rates and the presence of pulmonary edema make it difficult to detect the diastolic murmur of aortic insufficiency. In addition, with onset of acute and severe left ventricular failure, the left ventricular end-diastolic pressure may rise to a level that approximates the diastolic pressure in the aortic root in the patient with severe aortic valvular insufficiency so that there is little or no pressure differential gradient across the aortic valve during diastole. This diminishes murmur intensity as well.
With chronic aortic valvular regurgitation that is hemodynamically significant, one expects to find a wide pulse pressure, bounding peripheral pulses, rapid carotid upstrokes, an audible diastolic decrescendo murmur, and if the aortic insufficiency is severe, a third heart sound and apical diastolic rumble (Austin-Flint murmur). When acute severe aortic valvular insufficiency develops, the left ventricle fails abruptly, and many of the peripheral manifestations of aortic insufficiency are not present. Thus, one's index of suspicion needs to be high concerning the presence of acute aortic valvular insufficiency when one finds a patient with an infectious process and a wide pulse pressure who abruptly deteriorates hemodynamically. By the time severe heart failure has developed with acute aortic insufficiency, the patient's prognosis is poor unless one can rapidly correct the valvular lesion. Gonococcal endocarditis with acute aortic valve insufficiency has a relatively poor prognosis.1
There are other reasons for the development of acute aortic insufficiency, including ruptured sinus of valvular aneurysm, ascending aortic dissection, trauma, connective tissue diseases, rheumatologic diseases, rheumatic fever, and severe arterial hypertension, but none of these etiologies seem likely in this patient.
The other acute valvular lesion that could lead to the same hemodynamic deterioration is the development of severe acute mitral valvular insufficiency. With endocarditis and mitral valve involvement, rupture of a centrally prominent or multiple chordae tendineae or destruction of a mitral valve leaflet may lead to severe mitral insufficiency and pulmonary edema. However, the wide pulse pressure and abruptness of her hemodynamic deterioration make me favor acute aortic insufficiency in this patient.
The other major diagnostic consideration in this young woman was the possibility that she had thyrotoxicosis. We are told that her thyroid gland was enlarged. Her wide pulse pressure and systolic ejection murmur might have been caused by thyrotoxicosis. Heart failure may develop in an individual with severe thyrotoxicosis, but this diagnosis will not explain her productive cough, intermittent fever, and shaking chills with the production of greenish sputum for 1 month before her hospital admission. Nevertheless, thyroid function studies should have been obtained, and the finding of a low thyroid stimulating hormone (TSH) associated with an Faced with the emergency that the attending physicians encountered in this young woman, it was appropriate to obtain blood cultures, begin broad-spectrum antibiotic coverage including ceftriaxone for the gonococcus, attempt to begin a diuresis, and obtain an emergency two-dimensional echocardiogram with Doppler evaluation. Today, some of the Neisseria gonorrhoeae are penicillinase producers and are resistant to penicillin. Assuming that the two-dimensional echocardiogram and Doppler study confirmed the presence of severe aortic insufficiency, it was necessary to go to the operating room on an emergent basis to correct the valvular aortic insufficiency. If there were concomitant evidence she had thyrotoxicosis, I would have begun her on propylthiouracil, cardiac glycosides, and a diuretic.
If even a few hours passed before one was able to correct this patient's severe aortic valvular insufficiency by surgery, the likelihood of her surviving would be remote. Thus, rapid recognition and treatment of this problem is an absolute necessity, if one has any chance to save the patient. The patient was transferred to the MICU 2 hours after admission. A Gram stain was not done of the cervical culture. In the MICU, endocrinology, cardiology, renal, and infection disease consults were called. At this point, broad-spectrum antibiotics were started. Results of thyroid function tests subsequently showed a very low TSH of less than .03, but normal levels of T3 and T4. A transthoracic echo was obtained, and it showed severe aortic regurgitation with possible vegetations (Fig 1) . The cardiac surgeons were consulted. The patient was taken to the operating room, and an aortic valve replacement was performed. However, she died shortly thereafter. .' 1 
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Received in the surgical pathology suite was the aortic valve that was excised for this patient at the time of open heart surgery for what was thought to be very significant aortic regurgitation. The specimen consisted of multiple fragments of what I take to be a three cuspid aortic valve (Fig 2) . One of the cusps had a thin, glistening, translucent appearance of a normal aortic valve cusp. However, the other two cusps were removed in fragments. These cusps were thickened and had a large amount of yellowish thrombotic material attached to them. There were defects that might possibly represent perforations, but this was difficult to determine. On histological examination, the basic valve structure was identifiable, but on this valve tissue there were large masses of inflammatory exudate and thrombus that constitute vegetations (Fig 3) . At higher magnification, the specimen showed pink thrombotic material, areas of necrosis, large numbers of neutrophils (Fig 4) , some mononuclear cells, and in some areas, a proliferation of fibroblasts and capillaries indicating some early granulation tissue response (Fig 5) . Thus, there is acute inflammation and some healing response, suggesting that this process has been present for some time. If we correlate these findings with the history, I would say that it is likely that this patient had endocarditis for approximately 2 weeks, and there was an acute decompensation possibly related to cusp perforation that lead to her severe downhill course in the hospital. In focal areas of the valve, the thrombotic masses contained some dense foci, which at higher magnification have the regular appearance of round cocci and which on Gram stain are weakly Gram negative and certainly not Gram positive ( Fig 6) . We then coupled this histological evaluation with results from the microbiology lab. The results of the various cultures that were done on this patient in the microbiology section of the pathology laboratories are as follows ( Table 2) . Two blood cultures on admission were negative. However, approxi- mately 12 hours later, presumably during an episode of bacteriemia, there were four positive cultures for Gramnegative diplococci that were identified as Neisseria gonorrhoeae, which were f3-lactamase negative, suggesting but not confirming that these organisms were penicillin sensitive. Urine culture was negative. A bronchoalveolar lavage was examined and cultured, and this also was negative. Culture of a tissue sample not otherwise identified but probably a fragment of the aortic valve was negative, as were the cervical cultures done the next day. However, the patient had already been started on antibiotics. Thus, the positive blood cultures coupled with the anatomic findings indicate that this patient had infective endocarditis of the aortic valve caused by Neisseria gonorrhoeae (gonococcal endocarditis).
Endocarditis can be either infectious or noninfectious and involve the valvular or nonvalvular endocardium.2-4 The common denominator in the pathogenesis is damage to the endothelial cells lining the endocardium and the subendothelial tissue from a variety of mechanisms followed by microthrombus formation. The insult can be primarily immunological in nature, giving rise to the verrucae of acute rheumatic fever or atypical verrucae of Libman-Sacks associated with systemic lupus erythematosus. Various states, including those associated with disseminated intravascular coagulation, give rise to valvular thrombi that are not infected, and this is known as nonbacterial thrombotic endocarditis. This endocarditis can be clinically silent but sometimes can be a source of significant clinical problems caused by systemic embolization. However, in the setting of endocardial damage with microthrombus formation, recurrent bacteriemia can lead to microorganisms gaining access to the thrombi, thereby converting the noninfectious thrombi into infectious thrombi and inciting an extensive inflammatory reaction, which then represents infective endocarditis. Infective endocarditis can sometimes heal spontaneously or with antibiotics but can have a progressive course, as is often the case.
Classically, endocarditis has been divided into acute and subacute varieties. [2] [3] [4] The subacute type of endocarditis generally has a more prolonged duration. It is associated with infection by less virulent organisms, usually a-streptococci, of previously damaged valves. Acute endocarditis has a more florid and progressive clinical course. The most common organisms are staphylococci and }-streptococci. Acute endocarditis typically occurs in the setting of sepsis and leads to damage of a previously normal valve. With subacute endocarditis, we are often dealing with endocarditis superimposed on chronic rheumatic heart disease or a prolapsed mitral valve, so it is not surprising that left-sided valves are involved with a very high frequency, whereas with an acute endocarditis, there is a higher incidence of right-sided valve involvement, particularly in intravenous drug abusers. The two most common predisposing factors for acute endocarditis on a previously normal valve are intravenous drug abuse and chronic alcoholism. With regard to predisposing cardiac lesions for subacute endocarditis, there are some cardiac conditions that are frequently associated with infective endocarditis and others that are less frequently associated. Of the congenital anomalies, small ventricular septal defects, particularly those associated with aortic regurgitation, are particularly prone to the development of endocarditis. With acquired conditions, those in which there is valve incompetence, such as from rheumatic disease or mitral valve prolapse, are prone to endocarditis, whereas purely stenotic valve lesions are less prone to endocarditis.
The various complications of infected endocarditis include damage to the heart with perforation of a valve and fulminant valvular insufficiency; extension into the anchoring of the valve ring, giving rise to a ring abscess and adjacent myocardial abscess; suppurative pericarditis; the dehiscence of artificial valve prosthesis (prosthetic endocarditis is a particularly difficult condition to treat with a high mortality rate); septic embolization to the brain or elsewhere; pulmonary embolization from right-sided lesions; strokes, myocardial infarctions, infarctions of the spleen, kidneys etc; particularly in subacute endocarditis, circulating immune complexes that can give rise to various types of nephritis; and bacteriemia and/or septic emboli with metastatic infections including multiple myocardial abscesses, osteomyelitis, and/or infections in other sites. [2] [3] [4] With regard to the microbiology of infective endocarditis, the most common organisms today are the Streptococcus viridans, particularly involving a previously diseased valve, and the group D streptococci, staphylococci, Gramnegative bacilli, and fungi.2-4 Other bacteria, including the gonococcus, now are rare causes of endocarditis. There is a definite incidence of culture-negative infective endocarditis, and this is a particularly troublesome problem. Although relatively rare, gonococcal endocarditis continues to be documented with regularity.1'5-1' It is a devastating, rare complication of disseminated gonorrhoea. Although it nearly disappeared as a disease entity with the advent of antibody therapy, before antibiotic therapy it rivaled the streptococci and staphylococci in incidence. But it has reappeared with surprising high frequency for unclear reasons. Since 1983, Jackman and Glamann1 have observed six episodes of this disease in five patients, which is a significant clinical experience. Gonococcal endocarditis is predominantly a disease of young people without underlying valvular heart disease. Characteristic clinical features include a high frequency of congestive heart failure and nephritis. There is a proclivity for aortic valve involvement with large vegetations and frequent progression to involve the valve ring. Genitourinary symptoms, arthralgias, and rash are uncommon. Previously undescribed features from Jackman and Glamann's1 series included involvement of all four valves in one case, recurrence on an aortic valve prosthesis, and a high frequency of terminal complement deficiencies. Despite appropriate therapy, fatality often occurs, giving an overall mortality rate remaining at an alarmingly high 19%. 1, [5] [6] [7] [8] [9] [10] [11] In summary, then, we have a patient in whom both the morphology and the bacteriology confirm the diagnosis of gonococcal endocarditis of the aortic valve. This was complicated by progressive aortic insufficiency leading to severe heart failure and pulmonary edema. Attempted salvage of the patient by aortic valve replacement was unsuccessful.
